This paper presents a sun shadow location model for quickly determining and analyzing the location and time of the photographed object in video big data. Because the length of the object's shadow usually changed, it is related to some factors, such as the solar zenith angle, the solar azimuth angle and the geographical latitude of the object. So it proposes building the location information fingerprint database, which shows mainly the relation between the length of the object's shadow and time by reasonable assumptions for the interception of the video data. Then, it is very convenient to predict the location and time of the taken object by indexing the target in database. Finally, some experimental results show that the proposed model can accurately locate the object.
INTRODUCTION
At present, intelligent video analysis technology has been widely used in all kinds of social domains. It mainly contains three kinds of important technology, such as target detection, video positioning and behavior recognition [1] . In the video positioning, Mean shift object tracking algorithm and Kalman filter positioning method are often used, which can achieve the geographic position (coordinates) [2] . But there are few studies about the location of the time and identity information where the object is at the moment.
So, this paper presents a sun shadow location model for quickly determining and analyzing the location and time of the photographed object in intelligent video big data. It can determine when and where the object is filmed in video by analyzing the sun shadow changing of the object in the video big data. That is to achieve the location of the time and position of the object photographed.
It is well known that the essence of the shadow is that the light is blocked by the sun, and the object is projected on the ground. When knowing the length of a given object, it is clear to find relation among the length of the object's shadow, the latitude and longitude, the local date and time, and the rotation of the earth.
According to the latitude, longitude and date time in a place, it is possible to compute some parameters, such as declination and solar elevation angle. Then it can draw out the relation between the length of the object's shadow and the time, in order to build sun shadow location model (the Location Information Fingerprint Database) through a series of reasonable assumptions. On the contrary, it is very convenient to predict the location and time of the photographed object by indexing the target object in database
The rest of the paper is organized as follows. Section II describes the establishment and solution of the sun shadow location model; Section III confirms the accuracy of the model by some simulation experiments.
SUN SHADOW LOCATION MODEL Assumptions
In order to approach to the real scene, the paper presents many reasonable assumptions in the process of establishing the sun shadow location model, as follows.
Ignoring the effects of atmospheric scattering; The orbit of the earth is circle and revolution speed of the earth is the same speed by default;
Ignoring the influence of the revolution; Solar light is a parallel light by default; The earth is a sphere, and the ground is a flat by default; There is 365 days a year, 24 hours a day by default; Other celestial bodies don't impact on the earth by default.
Solution
When knowing length of the object, there is an inevitable relation between the length changing of the object's shadow and some such shot parameters such as the longitude and latitude, local date time, etc. These parameters of sun shadow location model will be solved one by one in Section 2.1 now.
Thinking
Thinking of the sun shadow location model, as shown in Figure 1 . Firstly, after getting shooting date, it is possible to convert how many days in this year, which will start from January 1st; secondly, according to the formula of the sun's declination, it is convenient to compute declination; thirdly, according to the geographical latitude, the local time and the latitude of the known object, the calculation formula of the solar altitude angle, it can obtain the height angle of the sun. Finally, it can build the Location Information Fingerprint Database (LIFD), which shows mainly the relation the length of the object's shadow and time. 
Note:
 Declination. It is the angle between the earth's equatorial plane and the connection of the sun and the center of the earth.
It is able to find out the sun declination of the shooting date by formula (2). 
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(2) The solution of the solar height angle hs In the analysis of the length changing of the object′s shadow, it can be found that the longitude of the object has not changed, but the latitude has changed. So this paper takes the sectional view, as shown in figure 2. When sunlight shines on an object, which has H high on the ground, the sun and the object's shadow forms an angle, which is less than hs. With the change of the sun' position, the length of the object's shadow also changes, so the angle hs is constantly changing as well. 
SIMULATION EXPERIMENTS

Simulated data
In the studying process, it is possible to establish the Sun Shadow Location Model through measuring the length of the bar's shadow in Beijing.
The shooting place is Tian'anmen square, which is located at latitude 39 54 26    , longitude 116 23 29    .The shooting date is from 9:00 to 15:00 in October 22, 2015.The length of bar is 3m. In the experiment, it can transfer a video to some serial frames of image, which are stored by MATLAB software. It had already acquired some data about the shadows of objects with the time variation, what I call "Location Fingerprint Information Database", as shown in Table 1 .
The solution of Sun Shadow Location Model
It is concluded that the shadow of the object along with the time change curve by MATLAB software and some related parameters, as shown in Figure 4 . 
Note:
The south of latitude and longitude is the negative, the north is positive.
The longitudinal axis represents the length of the bar' shadow; In Figure 4 , it can be clearly found that the length of the bar's shadow is various from 9:00 to 12:00; it is the shortest in the 12:00; then the length of the bar's shadow is slowly growing from 12:00 to 15:00.
Location Model
According to the Sun Shadow Location Model, it is convenient to compute the latitude, longitude and time of the object located, so that it is possible to accomplish positioning of the object.
In the simulation environment, the object is still located Tian'anmen square in Beijing, which is located at latitude 39 54 26    , longitude 116 23 29    (longitude remains unchanged). Given the length of the object' shadow in 9:00-15:00 October 1, 2015, so that it can determine shooting time and location of objects. The experimental data such as table 2 shows.
CONCLUSION
This paper presents a sun shadow location model for quickly determining and analyzing the location and time of the photographed object in intelligent video big data analysis. Combining with the length changing of the object's shadow is related to some factors, It proposes building the l Location Fingerprint Information Database (LFID). It is very convenient to predict the location and time of the taken object by indexing the target in database. Finally, some experimental results also show that the proposed model can accurately locate the object.
